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PREFACE

The Record of Decision for Gak Ridge Associated Universities South Canpus Facility Qak R dge,
Tennessee (DOE/ OR/ 02-1383&D3) was prepared in accordance with requirenents under the

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act and docurments the sel ected
remedy. This work was perfornmed under Work Breakdown Structure 1.4.12.5.1.01 (Activity Data
Sheet 8390 "(Cak Ri dge Associated Universities"). Publication of this docunent neets a Federal
Facility Agreenent nml|estone of Novenber 26, 1995. This docunent provides the Environnental
Restoration Programwi th informati on about the no action remedy selected for the Cak Ridge
Associ ated Universities South Canpus Facility. Wile called "no action," this alternative
actually entails periodic sanpling and placenent of a statenent in the property title notifying
potential owners of the contam nation. Information in this docunent summarizes information from
the remedial investigation/feasibility study (DOE OR/02- 1274&D2, V1 and V2) and the proposed

pl an (DOE/ OR/ 02- 1310&D3) .
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PART 1. DECLARATI ON
SI TE NAME AND LOCATI ON

U S. Departnment of Energy Oak Ridge Reservati on Gak R dge Associ ated Universities South Canpus
Facility Cak R dge, Tennessee

STATEMENT COF BASI S AND PURPCSE

This record of decision (ROD) presents the selected renedial action for the Cak Ridge
Reservation (ORR) Cak Ridge Associated Universities (ORAU) South Canpus Facility in Cak Ridge,
Tennessee. The action was chosen in accordance wi th the Conprehensive Environnental Response,
Conpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund Arendnents and
Reaut hori zation Act of 1986, 42 United States Code Section 9601 et seq., and to the extent
practicable, the National G| and Hazardous Substance Conti ngency Plan (40 Code of Federal
Regul ati ons 300).

This decision is based on the adm nistrative record for ORAU South Canpus Facility, including
the remedial investigation (R)/feasibility study (FS) report (DCE 1995a), the proposed pl ant
(DCE 1995b), and other docunents contained in the admnistrative record file for this site.

This docurment is issued by the U S. Departnent of Energy (DOE), Region IV of the U S.

Envi ronnental Protection Agency (EPA), and the Tennessee Departnent of Environnent and
Conservation (TDEC). DCE is the |lead agency for site activities. EPA and TDEC are supportive
agencies as parties of the Federal Facility Agreenent for this response action and concur with
the sel ected renedy.

DESCRI PTI ON OF THE SELECTED REMEDY

This response action fits into the overall ORR cl eanup strategy by addressing soil and

groundwat er contam nated with trichloroethene (TCE) at the ORAU South Canpus Facility. Because
the site poses no unacceptable current or future risk to humans or the environment provide the
TCE-cont am nated groundwater is not used as a drinking water source, DCE has selected a no
action remedy for the site. The no action alternative includes periodic sanpling to ensure that
natural attenuation in the zone of contam nation continues as expected. In addition, a
statenent will be placed in the property title notifying potential owners of the contam nation.
The nonitoring and the title statement will provide, at a mininmal cost, institutional controls
that help ensure the site continues to pose no unacceptabl e ri sk.

DECLARATI ON STATEMENT

The no action alternative is adequate to ensure protection of human health and the environnent
as directed by CERCLA Section 121(b). However, 5-year reviews are required by CERCLA Section
121(c) because hazardous constituents will remain on site. The reviews will be conducted every
5 years until natural attenuation in the zone of contam nati on decreases TCE concentrations

bel ow regul atory | evel s of concern.

APPROVALS

<I MG SRC 0496247>



PART 2. DECI SI ON SUMVARY
SI TE LOCATI ON AND DESCRI PTI ON

The ORR ORAU South Canpus Facility is southeast of the Cak Ridge Y-12 Plant (Y-12 Plant) at the
intersection of Punphouse Road and Bethel Valley Road on the eastern edge of ORR, approxi mately
32 km (20 mles) west of Knoxville, Tennessee (Fig. 1). The facility was an experinental
station consisting of pasture area, several buildings, and wastewater treatnent facilities.
Bui I dings in the northwest area of South Canpus Facility are still used, prinmarily as office and
storage space. Hay is harvested fromthe pasture areas.

Following is a brief description of several aspects of the site. Mre site description details
are found in the RI/FS (DCE 1995a).

In general, the site slopes southeastward toward Scarboro Creek enbaynent. The topography in the
devel oped northwestern corner of the site has been nodified by the installation of roads,
bui | di ngs, and associ ated drai nage control ditches and storm drain/ sewer systens.

Ri parian wetlands, ranging in width fromabout 1.5-9 m(5-30 ft), flank the entire |l ength of
Scarboro Creek. Enmergent and wet neadow wetlands are found at the nouth of Scarboro Creek at
Scarboro Creek enbaynent. None of the wetlands will be affected.

Scarboro Cenetery, on the western border of South Canpus Facility, is the only known cul tural
resource on the site and will not be affected.

South Canpus Facility is within the city limts of Cak Ri dge, Tennessee. Cak R dge has a

popul ation of 27,310. Industrial, residential, and office expansion of Cak Ri dge has occurred in
several directions, including toward South Canpus Facility. Future growth in the area is

expect ed.

G oundwater in the unconsolidated zone mmcs the | ocal topography and flows to Scarboro O eek
enbaynent. Deeper groundwater flows in the strike direction of the bedrock.

SI TE H STCRY

On Novenber 21, 1989, EPA placed ORR on the National Priorities List under CERCLA. On January 1,
1992, a Federal Facility Agreement was inplenented by DOE, EPA, and TDEC.

<I MG SRC 0496247A>

The agreenment provi des a procedural franmework and schedul e for evaluating, prioritizing, and
nmanagi ng areas of contamination on ORR  The agreenent specifies that CERCLA procedures be
followed to eval uate and renedi ate contam nati on probl ens.

Oiginally, the Cak Ridge Institute for Nuclear Studies operated South Canpus Facility. In 1966,
the Cak Ridge Institute for Nuclear Studies became ORAU. In 1975, the name of the facility was
changed to the Conparative Aninal Research Laboratory. ORAU assunmed control of the | aboratory
in 1981. Since its formation in 1992, the Cak Ridge Institute for Science and Education (ORI SE)
has nmanaged South Canpus Facility. In 1993, ORAU South Canpus Facility was renanes

ORI SE- Scarboro Qperations Site. For consistency with previ ous CERCLA docunentation, the site is
referred to as South Canpus Facility in this docunent.

South Canpus Facility was originally an experinental station where radi onuclide effects on
animals were studied. Activities and buildings at South Canpus Facility either supported



research on exposed ani nal s or nmanaged those aninals before and after exposing themto

radi ation. South Canpus Facility included pasture, barns, |aboratories, nechanical buildings
surgi cal and necropsy roons, carpentry shops, a steam power plant, storage areas, and wastewater
treatnent facilities and ponds. Potential contam nation at South canpus Facility was

i nvestigated because operations at these facilities may have resulted in the rel ease of chenica
and/ or radi oactive substances to the environnent. Buildings in the northwest area of South
Canmpus Facility are still used as office and storage space. Hay is harvested fromthe pasture
areas. DCE intends to maintain control of this site for the foreseeable future

ORI SE still used the structures at the site. Wen the structures are no | onger necessary,
acceptance into the decontam nati on and decomm ssioning programwi ||l be considered if

renmedi ation i s necessary.

Since 1988, the follow ng investigative activities have been perforned at South Canpus Facility:

. 1988-five underground storage tanks and associ ated contam nated soil renoved and
treat ed;

. 1988- 89-groundwat er nonitoring wells installed and sanpl ed;

. 1989-scoping survey witten and exi sting data revi ewed;

. 1991- CERCLA site inspection conducted

. 1993- CERCLA Rl perforned; and

. 1994- 1995- gr oundwat er nonitored quarterly.

Using information fromearlier studies and the Rl field work, and R report and an FS were

devel oped concurrently and presented in a single docunent. The Rl characterized contam nation of
the soil, groundwater, and surface water at South Canpus Facility and concluded that the site
poses no unacceptable current or future risk to human health or the environnent. The FS
presented the relative benefits of a range of potential renediation alternatives such that, in
the event an unacceptable risk to human health or the environnent was found, an appropriate
renmedi al alternative could be selected and i npl enmented. The proposed plan then presented DCE s
determ nation that no action was necessary and solicited public comment on the determ nation
The "Responsi veness Summary" docunents public comrents received and DCE' s response to the
comrents. The ROD documents the selected renedy for South Canpus Facility.

H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

The RI/FS and proposed plan were rel eased for public comrent May 27, 1995. The notice of the
avail ability of these two docunents was published in The Qak Ridger and the Knoxville

News- Senti nel newspapers May 17 and 24, 1995. The administrative record file contains all the
docunent ati on DCE considered in selecting the remedial action for South Canpus Facility. The
adm nistrative record file is available at the Infornation Resource Center, 105 Broadway Avenue
CGak Ridge, Tennessee 37830. A 30-day public coment period for the RI/FS and the proposed pl an
began May 27, 1995. The public was informed that a public neeting would be held, if requested
No neeting was requested, and the public conmrent period ended June 26, 1995. Two comments were
recei ved during the public comment period. They are addressed in the "Responsiveness Sumrary"
of this docunent.

ORR SCOPE AND ROLE OF SQUTH CAMPUS FACILITY WTH N THE STRATEGY



The goal s of the ORR Environnmental Restoration (ER) Programare to achieve conpliance with
environnental regul ations that protect human health and the environnment, and to reduce risks to
human health and the environnent that are results of contam nated, inactive disposal sites. Sone
of the operable units under the overall ER Programare on the ORR but not within the boundaries
of the Y-12 Plant, Qak Ridge K-25 Site, or Cak Ridge National Laboratory. ORAU is responsible
for two such operable units: South Canpus Facility (the subject of this docunent) and Freels
Bend Area.

Al for the buildings remaining on the South Canpus Facility are actively used by ORAU, now
called ORISE, in support of their Cak Ridge Operations. Al of the out-buildings, other than
the main barn, have been denolished. There are no plans to denolish any buil dings on the main
canmpus

This ROD addressed the area outside of the buildings. Future CERCLA activities may be conducted
at this site in association with facility decontam nation and deconm ssioning activities.

SI TE CHARACTERI STI CS

During the R, soil, surface water, sedinment, and groundwater were sanpled and anal yzed for
contam nation. Mst conpounds were near background levels. In addition, nany chenicals were
detected in a few sanples. TCE was detected in soil and groundwater just east of a nechanica
building in a 2,025 nt (22,400-ft2) area approximately 1.6 m (5 ft) deep (Fig.2). No historica
or facility operations records docunent the rel ease of TCE or suggest the original source of the
TCE. The nearby nechani cal building has been used as a nmi ntenance garage. TCE is an effective
degreaser and nmay have been used at the nai ntenance garage. Detected groundwater TCE
concentrations ranged from380 to 1,400 Zg/L. TCE concentrations up to 3 Zg/L were detected in
the shal |l ow bedrock well at a depth of 23 ft bgs. Laboratory analysis has detected degradation
products of TCE at the site, indicating that local environnmental factors naturally degrade TCE
Due to the low estinated overall quantity of TCE, its ability to naturally degrade, and the sl ow
rate of mgration, TCEis not likely to emerge into surface water at concentrati ons above
regulatory limts (DCE 1995a).

<I M5 SRC 0496247B>

Benzene was detected at low levels in the groundwater fromone nonitoring well. The well
intercepted a bedding plane directly down-dip fromthe fornmer |ocation of the underground
storage tanks that were renoved in 1988. The | ocation suggests the benzene is residual fromthe
under ground st orage tanks.

Surface water at the site consists of Scarboro Creek, intermttent streans, drainage ditches,

storm sewers, sw ne water ponds, and Scarboro Creek enbayment. Al of the features drain into
Scarboro Creek enbaynent and eventually into Melton H Il Lake. Shallow groundwater energes as
wet weat her springs near the enbaynent.

G oundwater at South Canpus Facility is not currently used at the facility or at any nearby
locations, and there is little potential for future residential use of South Canmpus Facility
groundwater. Minici pal water serves, and is expected to continue to serve, the site, further
reducing the need for future residential groundwater use. DCE does not plan to relinquish
control of South Canpus Facility; consequently, residential developnent is not likely with the
next 20 years. In addition, groundwater wells in the immediate vicinity of the TCE

contami nation could not be relied upon to neet mninmumrequirenents for residential use (DCE
1995a). Therefore, the donestic use of groundwater at the site is an inconplete exposure

pat hway



SUMVARY CF SI TE RI SKS

As part of the RI (DCE 1995a), a baseline risk assessnent concluded that no unacceptable risk
to human health or the environnent is posed by contam nants identified in the sanpling and
anal ysis at South Canpus Facility if groundwater within the TCE zone is not used as a drinking
wat er source. The results are summarized in this section

HUVAN HEALTH RI SK ASSESSMENT

The human health risk assessment eval uated the potential for increased cases of cancer and other
illnesses. Cancer risk is an estinmate of the incremental increase in the probability that an
exposed individual coul d devel op cancer, based on an assunmed frequency of exposure projected
over a lifetinme. Non-cancer risk for each contam nant of concern is estimated by dividing a
calculated daily intake rate by the intake rate indicated in toxicity studies to cause adverse
heal th effects

The assessnment of human heal th risk considered chenmical and radiol ogi cal contam nants across a
range of conservative current and future exposure scenarios. Current users included outdoor
mai nt enance workers and hay harvesters. Hypothetical future users included a full-time worker
recreational visitors, and residents.

At South Canpus Facility, no current or future scenarios eval uated had unacceptable risk |evels.
The domestic use of groundwater at the site would result in unacceptable risk. However, as

di scussed in the Site Characteristics section, DOE has determined that this is an inconplete
exposure pat hway.

Table 1 sumari zes the human health chemical risks at South Canpus Facility.



Table 1. Summary of chem cal carcinogenic risks and non-carci nogeni ¢ hazard indices
for South Canpus Facility, Cak Ridge, Tennessee

Recept or Medi a Locati on Car ci hogeni ¢ Non- Car ci nogeni ¢
ri sk hazard i ndex

Current full-tine enpl oyee Soi | Thr oughout SCF 5 X 10-6 0. 0004
Soi | Mai n Canpus 9 X 10-6 0. 001
Mai nt enance wor ker Soi | Dr ai nage Ditch 5 X 10-6 0.01
Sedi ment Drai nage Ditch 3 X 10-5 0.02
Current/future adult Soi | Thr oughout SCF 8 X 10-6 0. 0004
recreational user Sedi nent Scar boro O eek 3 X 10-5 0. 001
Soi | Drai nage Ditch 8 X 10-6 0. 0009
Sedi ment Drai nage Ditch 4 X 10-5 0. 001
Future adult resident Soi | Thr oughout SCF 8 X 10-5 0. 0005
Future child resident Soi | Thr oughout SCF 3 X 10-5 0.01

Ref erence: DCE 1995a

SCF= South Canpus Facility



According to EPA guidance, a total pathway risk that exceeds 1 X 10-4 or a hazard index that
exceeds 1 indicates a level of concern in terns of exposure to a given nedium The risk
assessnent (DCE 1995a) concluded that surface water at South Canpus Facility contains no
contam nants of potential concern. Goundwater in the TCE area used as a drinki ng water
source would result in a carcinogenic risk of 4 X 10-3 and a hazard index of 19. However
groundwater in the TCE area is not considered a drinking water source. Therefore, South
Canmpus Facility has no unacceptabl e risk

ECOLOA CAL RI SK ASSESSMENT

The ecol ogi cal risk assessnment evaluated the potential environnental effects of site
contaminants on wildlife expected to be present at South Canpus Facility. The contam nants
of concern for this renedial action determ nation, TCE and benzene i n groundwater, do not
present an unacceptable risk to wildlife or plants.

DESCRI PTI ON OF THE NO ACTI ON ALTERNATI VE

South Canpus Facility poses no unacceptable risk to hunans or the environnent. Therefore, no
remedi al action is necessary to ensure protection of hunan health and the environnent as
directed by CERCLA Section 121(b). Pursuant to EPA Ofice of Solid Waste and Energency
Response Directive 9234.2-01/FS-4 (EPA 1994), there are no applicable or relevant and
appropriate requirenments for a no action alternative. The no action alternative includes
periodic sanpling to ensure that evaluations conpleted in support of the Rl are accurate and
that natural attenuation in the zone of contam nation continues as expected. A notice of the
contami nation will be recorded with respect to the contam nated parcel in Anderson County
property records. The nonitoring and title statement will provide, at a mninmal cost, an
addi tional |evel of assurance that the site poses no unacceptable risk. A 5-year reviewis
required by CERCLA Section 121(c) because hazardous constituents will remain on site. The
reviews will be conducted every 5 years until natural attenuation in the zone of

contam nati on decreases TCE concentrations below regul atory | evels of concern. A description
of planned sanpling activities foll ows.

The sanpling locations are indicated in Figure 2. MAM19 is about 10 m (30 ft) east of the
northeastern corner of the mechanical building. It is the nmonitoring well in which the

hi ghest concentrations of TCE were found during the Rl and quarterly groundwater nonitoring.
MM 19 is screened in the unconsolidated zone (< 10 ft bgs). MW43a, MW 43b, and MW 43c
conprise a well cluster in the bedrock approximately 53 m (1790 ft) downgradient (i.e., plant
south) of MM19. MW43a is screened 13-23 ft bgs, MM43b 55-65 ft bgs, and MW 43c 165-175 ft
bgs. Collection of groundwater fromthese |ocations will docunent the decrease in TCE
concentrations, is likely to show the nmaxi mum TCE concentration in the area at any given
tine, and will indicate the direction of TCE mgration. Surface water will be collected from
a ditch approximately 55 m (180 ft) downgradient of the MM43 well cluster. Sanpling of the
surface water in the ditch nmust occur during the rainy season (i.e., January or February);
otherwi se, the ditch mght be dry. The surface water sanple will show whet her an
unacceptable level of TCE is energing fromthe ground and flowing into Scarboro Ceek
enbaynent .

Samples will be collected fromthe five |ocations described previously once every 2 years as
long as TCE contam nati on above acceptable levels is present. The first sanpling event will
occur during the rainy season closest to and within 2 years of the signing of this ROD

The 5-year review will consider the results of the R, the quarterly groundwater nonitoring
program and the 2-year sanpling events to assess the rate of TCE degradation



The cost estinmate for the no action alternative is presented in Table 2. Five-year and
30-year escalated (i.e., accounting for inflation) cost estimates are presented. The actual
cost will depend on the tine required for natural degradation to decrease TCE concentrations
bel ow regul atory | evel s of concern.

Table 2. Estinmated 5-year and 30-year costs
for South Canpus Facility, Cak Ridge, Tennessee

Line item 5-year cost ($) 30-year cost (%)
Deed restriction 4, 000 4, 000

Sanpl i ng 5, 000 37, 000

Anal ysi s 3, 000 27,000

OREIS integration 4, 000 33, 000

5-year reviews) 2,000 13, 000

Over head 2,000 16, 000

Cont i ngency 7, 000 45, 000

Total cost 27, 000 175, 000

OREI S = Gak Ridge Environnental Information System

EXPLANATI ON CF S| GNI FI CANT CHANGES

The proposed plan for South Canpus Facility was released for public comment in May 1995. The
proposed plan identified the no action alternative as the preferred alternative. DOCE
received two comments during the public comment period. DOE, EPA, and TDEC revi ewed the
comrents and determ ned that no significant changes to the renedy, as originally identified
in the proposed plan, were necessary.

REFERENCES

DCE (U. S. Departnent of Energy). 1995a. Renedial |nvestigation/Feasibility Study, South
Canmpus Facility, OGak R dge, Tennessee, DOE/ OR/ 02-1274/D2&V1 and V2, Qak Ridge, TN.

DOE. 1995b. Proposed Plan for South Canmpus Facility, DOE/ OR/ 02-1310&D3. GCak Ridge, TN

EPA (U.S. Environnental Protection Agency). June 1994, O fice of Solid Waste and Energency
Response Directive 9234.2-01/FS-4, "ARARs Qs and A's."



PART 3. RESPONS| VENESS SUMVARY
RESPONSI VENESS SUMVARY

Thi s "Responsi veness Summary" docunents the fornal public comments on the Proposed Plan for
South Canpus Facility (DOE OR/ 02-1310&D3) and the DCE response to the coments. Two conmments
were submitted in witing during the 30-day public conment period that began May 27, 1995
and ended June 26, 1995

The no action alternative presented in the proposed plan is now the selected renedy for South
Canmpus Facility. This decision is based on the adm nistrative record for South Canpus
Facility, including the RI/FS report (DCE 1995a), proposed plan (DCE 1995b), public coments,
and ot her docunents contained in the adnministrative record file for this site

Thi s "Responsi veness Summary" serves three purposes. First, it provides DOE, EPA, and TDEC
with information about community concerns with the site and preferences regarding the
preferred alternative presented in the proposed plan. Second, it denobnstrates how public
comrents were integrated into the decision-naking process. Third, it allows DOE to formally
respond to public comments.

COVMUNI TY PREFERENCES

DCE received two comments on the proposed plan. Both concurred with the no action sel ected
remedy. However, the first commrentor disputed DOE's clai mthat groundwater at the facility
cannot be used for drinking water due to the lowyields. He cited a groundwater spring west
of South Canpus Facility and historic records on groundwater use at a school that once
existed on the site. The second commentor suggested format changes to the proposed pl an
Since the proposed plan had already been finalized and rel eased for public comrent at the
tine the cooment was nade, it cannot be changed. DCE will consider the suggested fornat
changes on future proposed pl ans.

I NTEGRATI ON CF COMMVENTS

The ROD clarifies that DOE focused on several factors in determining that no action is
necessary to ensure protection of human health and the environnent. These considerations are:

1. G oundwater wells in the area of TCE contam nation have |ow yields and coul d not
be relied upon to meet minimumrequirenents for residential use. The first
comrentor disputed this point. As stated previously, he cited a groundwater
spring west of South Canpus Facility and historical records on groundwater use at
the school that once existed on the site. DOCE investigated these points for
clarification. Apparently a bedrock spring yielding 1-2 gpmis |ocated west of
the site. TCE is mainly in the unconsolidated zone. Mgration through the
unconsol i dated zone is controlled by shall ow groundwater flow, which mmcs the
| ocal topography. Shallow groundwater near the TCE area flows south to the
Scarboro Creek enbaynent. Therefore, it is unlikely TCE m gration woul d i npact
the spring. There are no known bedrock springs on South Canpus Facility. Verba
records indicate that the school used a groundwater well after it was rebuilt in
1939 until DOCE assuned control of the site. No records exist on productivity of
this well, and it is not known if the well could have net the m ni mum
requirenents for residential use. Regardless, DCE recogni zes that these
references are provi ded as exanpl es of possible groundwater use within the sanme
geol ogic formation. Therefore, the ROD clarifies DOE's remedi al action decision
focused on yields in the imediate area of TCE contam nation and not on yields



in the entire region.

DCE concurs that data froma few groundwater nonitoring wells are not sufficient
to conpletely characterize groundwater flow in carbonate systens. As a result,
DCE cannot absol utely guarantee that the groundwater at South Canpus Facility

wi Il never be used as drinking water. For this reason, the selected renmedy
includes inserting a statenent in the property title to alert any future site
users to the TCE contam nation and di scouraging any future residential use of
the groundwater should the property be renoved from DOE control before the TCE is
degraded to acceptabl e | evels.

Muni ci pal water currently serves, and is expected to continue serving, South
Canpus Facility.

DCE has no plans to relinquish South Canpus Facility. Consequently, residential
devel opnent is unlikely within the next 20 years.

Because hazardous constituents remain on the site, a 5-year review will be
conducted to evaluate current site conditions.



